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Objective

The objective of thiprocedure is tadentify the proper method for the conduct of
a RoadHandlingCourse Test conducted as part of the AWerica Performance
Test ProgramThese methods anmeot meant to supersedbose of the testing
facility, thosespecificallyaddressed by SAE Test Standards, n@anyfregulatory
agency who may have or exercise control over the covered activities.

Purpose

The purpose athis test is todeterminethe minimumtime requiredor avehicle to
safely negotiate a SCCA-stylRoad Handling Course (gymkhana-stylecourse).
This procedure alstests thenandlingand maneuverability of an electrehicle at
different States of Charge (SOC) over a consistent course. Thisestntended

to determinethe range or speedapabilities of any vehicle. No inferences
concerning the speed, rangegoadeability characteristics ahy vehicleshould be
drawn from thistest. This activity is meant tdest thevehicle as aotal system.
Tests ofspecific subsystems or gimns of individual subsystense addressed by
other Test Procedure$his testing andlataacquisition meetshe requirements
specified in the EV America Technical Requirements.

Documentation

Documentation addressed by thmocedure shall be consistent, easy to
understand,easy toread, andreadily reproducible. This documentatioshall

contain enough information to "stand alone"; that is, be self-contained to the extent

that all individuals qualified to review @ould be reasonably expected to reach a
common conclusion, without the need to review additional documentREmew
and approval oftest documentationshall be inaccordance with ETA-AC004,
"Review of TestResults."Storageand retention of recordsuring andfollowing
testing activitiesshall be completed as described Rrocedure ETA-ACO001,
"Control, Close-out and Storage of Documentation.”
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Initial Conditions and Prerequisites

Prior to conduct oiny portion of the testing, thllowing initial conditions and
prerequisiteshall bemet. Satisfactory completion of thesems shall be verified
as complete and recorded on the Road Course Handling Test Data Sheet.

4.1

4.2

4.3

4.4

4.5

4.6

4.7
4.8

4.9

Personnel conducting testing under ghiscedureshall be familiawith the
requirements of thiprocedureany applicabléSAE Test Instructions, the
AdministrativeControl Procedures, argrtified bythe Program Manager
or Test Manager prior to commencing any testing activities.

Ambienttemperature ding road testingshall be withinthe range of 4T
to 120F (5°C to 53C).

The recorded averagend speed at théestsite during theestshall not
exceed 10 mph (16 km/h).

Vehicles shall betested intheir normal configuration with normal
appendages (mirrors, bumpers, hubcaps).e@ertain items (hub caps,
etc.) may be removed where necessary for safety.

The vehicle shall be tested at curb weight plus 332 pounds.
Manufacturer's recommended tires shall be used.
Manufacturer's recommended lubricants shall be employed.

For tests requiring a battery at X% SOC at the staestihg, the required
initial SOC will be established as follows:

4.8.1 The batterghall be fullycharged to the requirements of the battery
manufacturer until the battery is at 100% State of Charge.

4.8.2 The battery kilowatt-hourcapacity (mileagebased) shall be
obtained fromthe 45mph Constant Speed Randestcompleted
as part of ETA-TPO011, “Receipt Inspection.”

4.8.3 Toachieve X%SOC, the battery M/be discharged, by driving the
vehicle on aest track at a constaspeed of 45mph until 1-X%
capacity, measured in ampere-hours, kilowatt-hounsitas, have
been removed from the battery.

4.8.4 Tests conductedith the batterypartially discharged athe test
startshould be initiated no more than 10 minuaéer thedesired
initial state-of-discharge is reached.

Overallerror inrecording orindicating instrumentshall not exceed +2%
of the maximumvalue ofthe variable being measured, unless otherwise
excepted. Periodicalibration shall beperformed and documented to
ensure compliance with this requirement.
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4.10 Complete orverify completed procedures ETA-ACO006;Vehicle
Verification,” and ETA-TP011, “Receipt Inspection.”

4.11 The road surface type and condition identified and the courseshall be
noted. Grade shall be less than 1%.

4.12 Any deviation from the test procedure and the reason for thatidewshall
be approved in advance and rsated on the appropriate data sheet(s), in
accordance with ETA-AC002, “Control of Test Conduct.”

4.13 Accessories shall not be used during this test.

4.14 The driver of thesehicle beingtestedshall have driven aleast fifteen
practice laps onhe specificcourse to becomtamiliar with the layout of
the course and toleanthe track ofdebris. These practice lapsay have
been completed in an internal combustion vehicle or an electric vehicle.

4.15 The course shall be laid out in accordance with Appendix C.

4.16 The coursshall be“swept” prior to commencement of testingr each
vehicle. This sweepingnay becompletedmechanically, by picking up
debris by hand, or by repetitive driving thfe course. If repetitiveriving
of the course is used, then a visuapection ofthe courseshall be
completed prior to any testing.

4.17 All documentation required to complete the testoentified inthe EV
America Technical Requiremerghall becompleted, approved anssued
prior to commencingthe testing it addresses. #fl casesofficial testing
and datacollectionshallnot becommenced prior téhe effective date of
the procedures.

4.18 Any metrology used in the conduct thiis test procedurshall berecorded
on Appendix B.
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5.0 Road Course Test

Thistest wil determinethetime in which a vehicleansafelynegotiate anodified
"road course." A singldriver shall beused forall vehiclesover acommoncourse.
The courseshall beset upand maintainedhroughout the EVAmerica Test
Program. There are no pass or fail criteria for this test; only time datum.

This testingshall beconducted at three (3Jifferent SOCs:90% £10%; 50%
+10% and20% +10%. Theest ateach SOC should Istarted at 100%, 60% and
30%, thehigh end of the tolerance. Starting at thegher SOC helps ensure
sufficientbattery capacity iavailable toconducttwo runs at eaclevel. Two runs
will help ensurehe driver isfamiliar with the vehicle characteristics at that SOC.
The times ofthe two runs at each SOGhall beaveraged to obtain thefficial
speed at that SOC.

NOTE
All stepsshall becompleted in theorder written.Deviations from anystep or
requirementshall havethe prior written approval of th&est Manager or Test
Engineer in accordance with Procedure ETA-AC002, “Control of Test Conduct.”

NOTE
During this testing, ithe vehicle fails electrically or mechanicalfgr any reason
other than gropulsion battery reaching its desiD®D limit, the vehicle shall be
removed from thidest arealand thetest schedule) untilthe manufacturer can
effect the necessary repairSee ETA-AC002, "Control of Test Conduct" for
additional details.

5.1  The road cours@cluding elapsed timeounters-recordershall beset up
on a rolled asphalt area. It shall be constructed using traffic cosesilar
non-damaging devices. Theourse shall be constructed as shown in
Appendix C.

5.2  Place/verify placement ofhe elapsedtime counters as depicted on
Appendix C.

5.3 Record thefollowing environmental conditions. These dashall be
obtained fromthe FaAA Site meteorological recorders and attached to
Appendix A.

5.3.1 Range of ambient temperature during the test;
5.3.2 Range of wind velocity during the test;
5.3.3 Range of wind direction during the test;

5.4  Move the vehicle to the starting point on the track.

5.5  Verify the traction battery is at the manufacturestablishedl00% SOC
(90% £10% SOC). If not, charge the battery to achieve this SOC.
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Whenthe driver is ready teommencehe first run, the drivershall start
the test by accelerating into the test course.

Maneuver thersehicle through the test course at theghest safe speed
achievable.

After completion of the run, theshicle shall be rapidlglecelerated to a
stop. Record owerify the recording of the elapsdnne of the run on
Appendix A.

The vehicle shall be returned to the starting area for the second run.

Verify the traction battery is at 90% £10% SOC. If not, proceed to step
5.15. Otherwise continue to step 5.11.

Allow at least five minutes to pass prior to proceeding to the nextmis.
will allow time for the tires to cool down. Record tleéapsed time and
driver comments on Appendix A.

Whenthe driver is ready teommencehe next run, the driveshall start
the test by accelerating into the test course.

Maneuver theehicle through the test course at theghest safe speed
achievable.

After completion of the run, theehicle shall bedecelerated to atop.
Record the elapsed time and any driver comments on Appendix A.

Move the vehicle to the staging area. Discharge the battery to 60% SOC by
driving the vehicle onthe test track at a constasgeed of 45 mph. During

this drive-off, noauxiliary loads (radio, heater, air conditionetc.) shall

be operated.

Verify the traction battery is at the 60% SOC (50% +10% SOC).

Allow at least five minutes to pass prior to proceeding to the nextis.
will allow timefor the tires to cool down. Record thkapsed wait time on
Appendix A.

Whenthe diver is ready to commendee next run, the driveshall start
the test by accelerating into the test course.

Maneuver theehicle through the test course at theghest safe speed
achievable.

After completion of the run, theshicle shall belecelerated to stop. The
driver shall record the elapsed time and any comments on Appendix A.

The vehicle shall be returned to the starting area for the next run.

Verify the traction battery is at 50% £10% SOC. If not, proceed to step
5.27. Otherwise continue to step 5.23.
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5.23 Allow at least five minutes to pass prior to proceeding to the nexithisn.
will allow timefor the tires to cool down. Record thkapsed wait time on
Appendix A.

5.24 When the driver is ready to commence the next run, the diilstavt the
test by accelerating into the test course.

5.25 Maneuver thevehicle through the test course at theghest safe speed
achievable.

5.26 After completion of the run, theehicle shall bedecelerated tostop.
Record the elapsed time and any driver comments on Appendix A.

5.27 Move the vehicle to the staging area. Discharge the battery to 30% SOC by
driving the vehicle onthe test track at a constasgeed of 45 mph. During
this drive-off, noauxiliary loads (radio, heater, air conditionetgc.) shall
be operated.

5.28 Verify the traction battery is at the 30% SOC (20% +10% SOC).

5.29 Allow at least five minutes to pass prior to proceeding to the nexthisn.
will allow time for the tires to cool down. Recorlapsed wait time on
Appendix A.

5.30 Whenthe driver is ready taommencedhe next run, the driveshall start
the test by accelerating into the test course.

5.31 Maneuver thevehicle through the test course at theghest safe speed
achievable.

5.32 After completion of the run, theshicle shall be rapidlglecelerated to a
stop. Record the elapsed time and any driver comments on Appendix A.

5.33 The vehicle shall be returned to the starting area for the next run.

5.34 Verify the traction battery is at 20% +10% SOC. If not, proceed to step
5.39. Otherwise continue to step 5.35.

5.35 Allow at least five minutes to pass prior to proceeding to the nexthisn.
will allow timefor the tires to cool down. Record thkapsed wait time on
Appendix A.

5.36 When the driver is ready to commence the next run, the diil/start the
test by accelerating into the test course.

5.37 Maneuver thevehicle through the test course at theghest safe speed
achievable.

5.38 After completion of the run, theshicle shall be rapidlglecelerated to a
stop. Record the elapsed time and any driver comments on Appendix A.

5.39 Whenthevehicle hasompleted runninghe course all three SOCsthis
test is complete. Record the following data on Appendix A:
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5.39.1 Date and time of test phase completion

5.39.2 Kilowatt-hour indicator reading, in kilowatt-hours
5.39.3 Elapsed time for each run

5.39.4 Cones hit/dislodged during each run

5.39.5 Equipment failures, if any;

5.39.6 Equipment abnormalities, if any;

5.39.7 Driver Notes, if any
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Glossary
6.1 Curb Weight -The total weight of the vehicle including batteries,

6.2

6.3

6.4

6.5
6.6
6.7

6.8

6.9

6.10

6.11

6.12

lubricants, andother expendable suppliebut excluding the driver,
passengers, and other payloads.

Depth of Discharge (DOD) - As used ihis procedure, theenergy
removed fromthe nain propulsion battery expressed mfes, amp-hours

or kilowatt-hourswhich represents a state of charge of the battery as a
percentage of the total battery capacity.

Effective Date - The date, after which the procedure has been reviewed and
approved, that the procedure can be utilized in the field for official testing.

GrossVehicle Weight Rating (GVWR) -The maximum design loaded
weight of the vehicle specified by the manufacturer.

Initial Conditions - Conditions that must exist prior to an event occurring.
Initial State of Charge (SOC) - The SOC at the beginning of a test.

Prerequisites - Requirements that must be met or resolved prior to an event
occurring.

Program Manager - As used in tlpsocedure, thendividual within
Electric Transportatiorpplications responsibléor oversight of the EV
America Performanc&est Program. [Subcontrastganizationsnay have
similarly titled individuals, but they are not addressed by this procedure.]

Shall -Iltemswhich require adherence without deviatidghall statements
identify binding requirements. A go, no-go criterion.

Should - Items which require adherence if at all possible. Should statements
identify preferred conditions.

State of Charge (SOC) - Rbis testingthe SOC of a battery defined as
the expected residual battery capacity, expressed in amperes-hwuas-or
hours omiles, as gercentage of the totalailable.The 100% SO®asis
(available ampere-hours, kilowatt hours oniles) is determined by the
actual dischargeapability ofthe main propulsion battery when discharged
to the requirements of the 48ph Constant Speed Randest portion of
procedure ETA-TP004, “Constant Speed Range Test.”

Test Director - Thendividual within Electric Transportatiod\pplications
responsiblefor all testing activities associated witthe EV America
Performance Test Program.

Glossary (continued)
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6.13 Test Director's Log - Adaily diary kept by the Test Director, Program
Manager, Test Manager or Téstgineer to document major activities and
decisions thabccurduring the conduct of a PerformantestEvaluation
Program.This log isnormally a runningcommentary, utilizing timed and
dated entries to document tlays activities. This log is edited to develop
the Daily Test Log published with the final report for each vehicle.

6.14 TestEngineer - Thendividual(s) assigned responsibilityr the conduct of
any giventest. [Each contractor/subcontrac&itould have at least one
individual filling this position. Ifso, they shall be responsiblfor adhering
to the requirements of this procedure.]

6.15 TestManager - Thendividual within Electric Transportatiodpplications
responsiblefor the implementation ofthe test program foany given
vehicle(s) being evaluated tthe requirements of the E\America
Performancél'est Program. [Subcontragtganizationsnay have similarly
titled individuals, but they are not addressed by this procedure.]
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7.0 References

7.1
7.2

7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10

EV America Technical Requirements

ETA-ACO001, Revision 2 - "Control, Close-out andStorage of
Documentation”

ETA-AC002, Revision 2 - "Control of Test Conduct”

ETA-AC004, Revision 2 - "Review of Test Results"

ETA-ACO006, Revision 2 - "Vehicle Verification"

ETA-ACO007, Revision 1 - “Control of Measuring and Test Equipment”
ETA-TP004, Revision 3 - "Electric Vehicle Constant Speed Range Test"
ETA-TPOO5, Revision 2 - "Electric Vehicle Rough Road Course Test"
ETA-TP0O08, Revision 2 - “Battery Charging”

ETA-TP011, Revision 1 - “Receipt Inspection”
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APPENDIX-A
Road Course Handling Test

Data Sheet (Page 1 of 5)

Vehicle Number:

Project No.: | Test Date(s):
Root File No.:
Test Driver:
(Initials) (Date)
Test Engineer:
(Initials) (Date)

Vehicle Setup

VEHICLE WEIGHTS AS TESTED WITH DRIVER & INSTRUMENTATION
(Curb weight plus 332 pounds)

Left Front: Right Front: Total Front: Percent Front: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Left Rear: Right Rear: Total Rear: Percent Rear: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Total Weight:
(Ibs or kg)
INSTALLED TIRES
(Placard or sidewall whichever is less)
Left Front Right Front
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Left Rear Right Rear
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Track/Weather Conditions
Test Track Location: Track Grade: %

<1%)

Ambient Temperature (initial): Ambient Temperature (final):

(40-120F or 5-53C)

(40-120F or 5-53C)

Wind Velocity (initial): Wind Velocity (final):

(<10 mph or 16 km/h)

(<10 mph or 16 km/h)

Wind Direction (initial): ° | Wind Direction (completion):
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APPENDIX-A
Road Course Handling
Test Data Sheet (Page 2

Test Data Sheet (Traction Battery at 90%+10% SOC)

14

of 5)

Sequence No: 1| File No.:

| Direction of Travel:

Time (initial):

Time (final):

Odometer (initial):

(miles or kilometers)

Odometer (final):

(miles or kilometers)

Status of Charge (initial):

(SOC kWh,Ah)

Status of Charge (final):

(SOC kWh,Ah)

Battery Temp (initial):

(°F or°C)

Battery Temp (final):

(°F or°C)

Comments (initials/date):

Number of cones hit/dislodged:
Elapsed Time:

Note: Allow at least 5 minutes to pass prior to
proceeding to the next run.

(Traction Battery at 90% +10% SOC)

Sequence No: 2| File No.:

| Direction of Travel:

Time (initial):

Time (final):

Odometer (initial):

(miles or kilometers)

Odometer (final):

(miles or kilometers)

Status of Charge (initial):

(SOC kWh,Ah)

Status of Charge (final):

(SOC kWh,Ah)

Battery Temp (initial):

(°F or°C)

Battery Temp (final):

(°F or°C)

Comments (initials/date):

Number of cones hit/dislodged:
Elapsed Time:

Note: Allow at least 5 minutes to pass prior to
proceeding to the next run.
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APPENDIX-A

Electric T ransportation 7splications Road Course Handling Test
Data Sheet (Page 3 of 5)

(Traction Battery at 50% +10% SOC)

Sequence No: 3| File No.: | Direction of Travel:
Time (initial): Time (final):
Odometer (initial): Odometer (final):
(miles or kilometers) (miles or kilometers)

Status of Charge (initial): Status of Charge (final):

(SOC,kWh,Ah) (SOC,kWh,Ah)
Battery Temp (initial): Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):

Number of cones hit/dislodged:
Elapsed Time:

Note: Allow at least 5 minutes to pass prior to
proceeding to the next run.

(Traction Battery at 50% +10% SOC)

Sequence No: 4\ File No.: \ Direction of Travel:
Time (initial): Time (final):
Odometer (initial): Odometer (final):
(miles or kilometers) (miles or kilometers)

Status of Charge (initial): Status of Charge (final):

(SOC,kWh,Ah) (SOC,kWh,Ah)
Battery Temp (initial): Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):

Number of cones hit/dislodged:
Elapsed Time:

Note: Allow at least 5 minutes to pass prior to
proceeding to the next run.
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APPENDIX-A

Electric T ransportation 7splications Road Course Handling Test
Data Sheet (Page 4 of 5)

(Traction Battery at 20% +10% SOC)

Sequence No: 5| File No.: | Direction of Travel:
Time (initial): Time (final):
Odometer (initial): Odometer (final):
(miles or kilometers) (miles or kilometers)

Status of Charge (initial): Status of Charge (final):

(SOC,kWh,Ah) (SOC,kWh,Ah)
Battery Temp (initial): Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):

Number of cones hit/dislodged:
Elapsed Time:

Note: Allow at least 5 minutes to pass prior to
proceeding to the next run.

(Traction Battery at 20% +10% SOC)

Sequence No: 6| File No.: | Direction of Travel:
Time (initial): Time (final):
Odometer (initial): Odometer (final):
(miles or kilometers) (miles or kilometers)

Status of Charge (initial): Status of Charge (final):

(SOC,kWh,Ah) (SOC,kWh,Ah)
Battery Temp (initial): Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):

Number of cones hit/dislodged:
Elapsed Time:

Note: Allow at least 5 minutes to pass prior to
proceeding to the next run.
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APPENDIX-A

Electric T ransportation 7splications Road Course Handling Test
Data Sheet (Page 5 of 5)

General Comments (initials/date):

Completed By:

(Printed Name) (Signature ) (Date)

Reviewed By:

(Printed Name) (Signature) (Date)

Approved By:

(Printed Name) (Signature) (Date)
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Vehicle Number:

APPENDIX-B
Vehicle Metrology Setup Sheet

(Page 1 of 1)

18

Instrument/Device:

Calibration Due Date:

Initials / Date:

Fifth Wheel S/N:

Fifth Wheel Calibrator S/N:

Daytronic S/N:

Daytronic Set-up Sheet S/N

kWh Meter S/N:

Shunt S/N:

Tire Pressure Gauge S/N:

Misc:

Misc:

Misc:

Misc:

Comments (initials/date):

Completed By:

(Printed Name)

(Signature )

e) (Dat

Reviewed By (QA):

(Printed Name)

(Signature)

e) (Dat

Approved By:

(Printed Name)

(Signature)

e) (Dat

(11097 Etectric Transportation /P ptications All Rights Reserved




Procedure ETA-TP0O07 Revision 2

APPENDIX-C

Electrie 7mw,éazz¢zcm ;4,@,&&%&'0@4 Handling Course Layout
(Page 1 of 1)
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